The crystal structures of heptamethylenediammonium bis (saccharinate) (2), were determined by single-crystal X-ray diffraction methods. Compound 1 crystallizes in the triclinic space group P1 with 2 molecules per unit cell, and 2 in the monoclinic space group P2 1 /a with Z = 4. The saccharinate moiety is planar in both compounds presenting bonding characteristics comparable to those found in other saccharinate salts. The ionic crystals are further stabilized by an extensive H-bonding network, which links the anions and cations into an infinite three-dimensional supramolecular assembly. The FTIR spectra of the adducts are briefly discussed in comparison with those of the constituent molecules.
Introduction
During the last years a number of interesting supramolecular structures of organic salts containing saccharin and different organic bases have been prepared and characterized [1 -6] , and we have extended these studies to some related species generated from thiosaccharin instead of saccharin [7, 8] . With the only exception of 1,6-hexanediamine [1, 7] , in all the structures reported so far relatively small organic bases were always present. To explore the possibility of similar supramolecular assemblies with longer-chain diamines, we have prepared and characterized two new systems of this type containing 1,7-heptanediamine and 1,8-octanediamine, and the results are reported here.
Results and Discussion
Crystal and molecular structures Fig. 1 shows an ORTEP-3 [9] drawing of the structure of [H 3 N-(CH 2 ) 7 -NH 3 ](sac) 2 ·H 2 O (1). Selected bond lengths and angles are shown in Table 1. 0932-0776 / 09 / 0900-1041 $ 06.00 c 2009 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com As expected, both C 6 H 4 (C=O)SO 2 N − saccharinate anions are planar (r. m. s. deviation of atoms from the corresponding least-squares plane are less than 0.01Å). They are nearly perpendicular to each other [dihedral angle = 93.09 (5) • ], with the [H 3 N-(CH 2 ) 7 -NH 3 ] 2+ cation lying along the corner defined by the saccharinate planes. By translation along the crystallographic a and b axes an electrically neutral slab parallel to the ab plane with a wine cellar-like structure is generated, where the cellar walls are defined by the saccharinate anions and the stored bottles by the cations. The slab is further stabilized at its surfaces by NH 3 ··· N(sac) and N-H···O(sulfoxide) bonds between the enclosed cations and their surrounding saccharinate anions. Neighboring slabs along the c axes, in turn, are linked to each other through NH 3 ··· O(carb), NH 3 ···O (sulf) and bridging NH 3 ···Ow-H···N(sac) and (sac)-N··· H-Ow-H···O(sulf) bonds. Fig. 2 presents an OR-TEP-3 [9] drawing of these interactions. Further details of the H-bonding network are provided in the deposited material.
An ORTEP-3 [9] drawing of the structure of [H 3 N-(CH 2 ) 8 (5) C ( and selected bond lengths and angles are shown in Table 2 .
, both saccharinate anions are planar (r. m. s. deviation of atoms from the least-squares plane less than 0.018Å) and present a similar supramolecular arrangement around the longer [H 3 N-(CH 2 ) 8 -NH 3 ] 2+ cation. In fact, the two saccharinate planes now subtend an angle of 100.89 (7) • with each other and bind the cation which extends along the edge defined by the planes. The symmetry of the crystal lattice gives rise to neutral [12] shows in all cases the expected shortening of the C-N and S-N bonds upon deprotonation [13] , whereas the C-O and S-O bonds are less affected than expected.
Infrared spectra
We have measured the FTIR spectra of the two new adducts as well as those of the two free diamines employed in their synthesis. The assignment of some of the most characteristic bands of these molecules was performed with the aid of standard references [14, 15] . In Table 3 we compare the most characteristic IR bands of the adducts, the diamines and the saccharinate in its sodium salt [16] .
As it can be appreciated, the typical ν(C=O) stretching vibration of the saccharinate anion is slightly displaced to lower frequencies upon adduct formation, surely due to the involvement of this group in hydrogen bonding. The stretching vibrations of the SO 2 groups are less affected, although the ν s (SO 2 ) mode shows a definite displacement to lower frequencies. Skeletal saccharinate bands are practically not affected.
As expected, most of the typical amine NH 2 vibrations are replaced by NH 3 + vibrations in the adducts. Interestingly, a combination band, which is typical and often appears in the case of ammine salts [14] , could be clearly identified as a medium intensity band at 2039 cm −1 (adduct 1) and 2054 cm −1 (adduct 2).
Experimental Section

Synthesis of the adducts
All reagents were commercially available (saccharin and diamines from Aldrich, solvents from Merck) and were used as purchased. The adducts were obtained by addition of 1.0 mmol of the respective diamine to a methanolic solution (30 mL) containing 2.0 mmol of saccharin. The mixtures were heated with stirring for 15 min at 40 • C. The re- sulting solutions were filtered, and the filtrates were slowly evaporated at r. t. After a few days an abundant quantity of crystalline material precipitated from the solution. Similar assays performed under the same conditions with 1,9-nonanediamine, and using a variety of solvents and solvent mixtures, were unsuccessful as it was impossible to isolate single crystals adequate for structural work from the solid precipitates.
Crystal structure determination
X-Ray diffraction data were collected on an Enraf-Nonius Kappa-CCD diffractometer at 293(2) K with graphitemonochromatized MoK α (λ = 0.71073Å) radiation. Colorless crystals of dimensions 0.19 × 0.12 × 0.08 mm 3 (1) and 0.25 × 0.18 × 0.08 mm 3 (2) were used in the experiments. Crystal data and refinement results are summarized in Table 4 . The final unit cell parameters were based on all reflections. Data collections were made using the program COLLECT [17] ; integration and scaling of the reflections were performed with the HKL DENZO-SCALEPACK system of programs [18] . Absorption corrections were deemed unnecessary. The structures were solved by Direct Methods with SHELXS-97 [19] , and the molecular model was refined by full-matrix least-squares on F 2 by means of SHELXL-97 [20] . All hydrogen atoms were stereochemically positioned and refined with the riding model, except the water hydrogens, which in the case of compound 1 were found in a difference map and refined restrained to a target O-H distance of 0.82(2)Å. In the case of compound 2 a disordered water molecule was modeled with an occupation factor of 0.5; its H atoms could not be located in the final difference map and were not included in the model. Besides, the diammonium cation in this same compound shows some degree of disorder at carbon atom C7 as indicated by a peak of 1.26 eÅ −3 in the final difference map. However, though attempts to model the disorder setting C7 in two different positions did improve the R1 factor slightly, it did not produce a significantly better stereochemistry of this moiety, and the procedure was therefore discarded. As a consequence of this disorder, interatomic distances involving C7 are somewhat dubious.
CCDC 736974 (1) and CCDC 736975 (2) contain the supplementary crystallographic data. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
Spectroscopic measurements
The infrared spectra of the two compounds, as well as those of the respective free diamines, were recorded in the spectral range between 4000 and 400 cm −1 on a FTIRBruker-EQUINOX-55 instrument, using KBr pellets.
